In this paper we investigate an assertion made by Richards and Underwood (1985), who claim that people interacting with a spoken information retrieval system, structure their information in such a uniform manner that this regularity can be used to enhance the performance of the dialog system. We put forward the possibility that this uniform ordering of information might be due to the design of the written task descriptions used in Wizard of Oz experiments.
Introduction
As noted in for instance Richards and Underwood (1985) , Jönsson and Dahlbäck (1988) and Wooffitt et al. (1997) , people tend to behave differently when interacting with a machine as opposed to a human being. These differences are found in various aspects of the dialog, such as the type of request formulation, the frequency of response token, the use of greetings and the organization of the opening and closing sequences, to mention a few. As a consequence of these findings, so-called Wizard of Oz experiments (abbrev. WOZ) are widely used for collecting data about how people interact with computer systems. In a Wizard of Oz experiment the subjects are led to believe that they are interacting with a computer when they are in fact interacting with a human being (a wizard). The wizard can act as a speech synthesizer, speech recognizer, and/or perform various tasks which will eventually be performed by the future system. It is vital that the subjects really think they are communicating with an implemented system in order to obtain reliable data concerning human-computer interaction. The findings in WOZ experiments can serve as an important guide in further development and design of the system (Dahlbäck et al., 1993) .
In this paper we investigate the methodology used in WOZ experiments to see how various factors can influence the results. We will start by introducing the experiment done by Richards and Underwood (1985) . Then a similar experiment performed in Trondheim will be presented. The results from this experiment will serve as our stance for questioning the claim made in Richards and Underwood (1985) . We will also use data material from human-human dialogs to support our claim.
Richards and Underwood (1985): significant regularity in the user utterances
The domain for Richards and Underwood's (1985) experiment was train tables. 48 subjects were asked to carry out 6 inquiry tasks concerning these train tables via the phone. Richards and Underwood (1985) claim that the participants in their WOZ experiment rendered the information to the system in the following order: 1) place of departure, 2) place of arrival, 3) day and 4) approximate time of travel. They also investigated how the participants responded to different introductory messages. The conclusion was: "In all cases the finding was sufficiently well established to provide for a potentially useful means of improving recognition accuracy by allowing recognition probabilities to be appropriately weighted " (217:1985) . This conclusion seems very promising, but there is an important aspect of this experiment to be accounted for. Richards and Underwood (1985) mention that the information necessary to perform the request in the WOZ experiment was included in a written task description given to the participants. Unfortunately, they do not give any examples of such a description. The possible influence that these could yield on the results was neither investigated nor discussed in the paper. It is reasonable to ask whether the regularity in information structure reported by Richards and Underwood (1985) is really caused by a spontaneous and natural way of asking about traveling, or perhaps this uniform ordering of information could be caused by the written task description given to the participants. In order to shed some light on this question, we will present some interesting findings in the Trondheim WOZ experiment, as well as some results from the recorded humanhuman dialogs.
The Trondheim WOZ experi-ment
The Trondheim WOZ experiment (abbrev. TWOZ) is within the domain of bus information, and it was conducted in 2003 /2004 (Johnsen et al., 2003 . The TWOZ is part of the BRAGE 1 -project, and the aim is to develop a mixedinitiative spoken dialog system. The system was built on an existing written query system called BussTUC (Amble, 2000) , i.e. a speech interface and a dialog manager were added. The wizard's task was to act as a "perfect speech recognizer". All other tasks were performed by the BussTUC system, the dialog manager and speech synthesis. 64 participants made 3 phone calls asking about bus 1 BRAGE is an acronym for Brukergrensesnitt for naturlig tale (User interface for natural speech).
information resulting in 192 inquiries. The data material consists of 455 user turns (4063 tokens). The participants were either students or staff at Norwegian University of Science and Technology (NTNU).
As already mentioned, the experiment performed by Richards and Underwood (1985) concerned train tables, hence the domains in the two experiments are comparable to a great extent. Both WOZ experiments were conducted via telephone, and written task descriptions containing different scenarios were given to the participants beforehand. In the TWOZ experiment the descriptions also informed that there were no restrictions regarding the actual spoken formulation of the inquiries.
Scenario groups
The scenarios were divided into five main groups which gave slightly different instructions to the participants. 
Group

Scenario information ordering
An investigation of the written task descriptions in the TWOZ experiment showed that except from Group E, and two occurrences in group C, all the information that the participants should use in their inquiry, were presented to the participants in the following order: 1) place of departure 2) place of arrival 3) time of travel.
Information categories
The language data obtained in the TWOZ experiment was then divided into four main information categories, based on semantic content that was regarded as vital information to the future dialog system. [X(BUS NUMBER)] The categories described above were then plotted according to where they were located in the opening sequence relative to the other categories. The opening sequence equals the subjects' first turn in the dialog.
We will not go into details about all the subcategories in all the main groups since this is not relevant for this paper. The investigation was limited to the categories (a) and (d), namely DEPARTURE, ARRIVAL and BUS. This selection was based on Richards and Underwood's claim that the distribution of place of departure as the first piece of information and place of arrival as the second was so significant that is could be used to enhance the performance of the system. The category BUS is selected due to some interesting patterns emerging when comparing the TWOZ material with a corpus containing 106 human-human dialogs (abbrev. H-H).
The results
Dispersion of Departure-Arrival in the TWOZ experiment
The categories DEPARTURE and ARRIVAL are the overall most frequently used categories in the opening sequence, cf. The picture rising from the TWOZ experiment largely coincides with the findings in Richards and Underwood (1985) , and could be taken as supportive evidence to their claim. However, there is one important issue to be noted. As mentioned in section 3.2, there is a uniform ordering of the written task descriptions given to the participants, and the ordering of DEPARTURE and ARRIVAL illustrated in Brøseth: Written task descriptions in Wizard of Oz experiments Figure 1 coincides with the ordering of information categories found in the descriptions. In other words, the strong tendency for subcategory DEPARTURE to occur as the 1PI in the opening sequence may be due to influence from the written task description. The occurrences of ARRIVAL crowding together in the 2PI do also follow the pattern from the task description. Thus, the ordering of DEPARTURE and ARRIVAL might not be a result of human beings spontaneously presenting their inquiries about travels in a particular order, but might be due to influence from the written task descriptions.
Dispersion of Departure-Arrival in the human-human dialogs
A collection of H-H dialogs were recorded at the manual bus information service in Trondheim in 1996. This service is public available and the H-H dialogs consist of a randomly chosen sample of 106 phone calls. The callers did not get any instructions or information before their inquiries.
The observation described in 4.1 does not prove the hypothesis that written task descriptions influence the participants in a WOZ experiment, since the congruent tendency of ordering information in both the TWOZ experiment and Richards and Underwood's experiment (1985) can also be interpreted as a natural inclination for humans to structure these kinds of inquiries in a specific way. In order to test the above hypothesis, we compared the TWOZ material with the H-H dialogs to see if the same regularity in the information pattern was found here. If humans prefer to order their inquiry in a specific way when asking about traveling, we should expect the same pattern to emerge here as in the TWOZ experiment. Figure 2 shows the occurrences of DEPARTURE and ARRIVAL in the H-H dialogs. 
ARRIVAL
The categories DEPARTURE and ARRIVAL are still the overall most frequently used categories, but the data material shows a rather different distribution. DEPARTURE is now slightly more frequent as the 2PI (42% vs. 45%), and do not follow the pattern discovered in Figure 1 (72% vs. 21%). DEPARTURE is now actually more common than ARRIVAL both as the 1PI and the 2PI. ARRIVAL is still most frequently found as the 2PI compared to its occurrences in the 1PI, but the difference which was 38% in the TWOZ is now decreased to 11%. Both the TWOZ material and the H-H dialogs display a predominance of ARRIVAL as the 3PI. Figure 2 weakens the hypothesis that humans tend to follow a "pre-established" ordering when inquiring about time tables since the regularity in the H-H dialogs is not the same as shown in Figure 1 . The findings in Figure 2 can also support the hypothesis that written task descriptions influence the inquiries made in a WOZ experiment. The callers in the H-H dialogs did not have any user instructions on how to conduct an inquiry, and this might have caused a greater diversity in the dispersion of the ordering of the information in these dialogs.
Frequency of information categories
In addition to investigate the dispersion of the categories DEPARTURE and ARRIVAL in the TWOZ and the H-H dialogs, we looked at the overall frequency of the various categories in the opening sequence. This investigation yielded some interesting insights particularly eyeBrøseth: Written task descriptions in Wizard of Oz experiments catching with respect to the category BUS. Figure 3 shows the overall frequency in opening sequence in the TWOZ material and H-H material. 
Occurr. in % TWOZ H-H
There is a noticeable difference in the use of the category EXACT TIME which is twice as common in the TWOZ material as in the H-H material. Questions about X(BUS) show a similar tendency. This category amounts to only 0.9% of the information categories in the H-H, while it is the forth most frequent category in the TWOZ material with 6.2%. DAY SPECIFIC is also more frequently used in the TWOZ material than in the H-H material. The opposite tendency is found in the categories INDICATION OF TIME, and BUS NUMBER/X(BUS NUMBER) which is more frequent in the H-H. The most eye-catching difference is use of the category BUS NUMBERS which is the third most frequent category in the H-H dialogs (almost as frequent as ARRIVAL) but non-existing in the TWOZ material. This striking difference is extremely odd considering that the domain of both corpora is the very same bus schedules in Trondheim. If the use of BUS NUMBER is the third most frequently used category in the H-H dialogs, why are there zero occurrences in the TWOZ material? The difference can be explained if we again look at the written task description given to the participants. The possibility of using bus number as a strategy to obtain information was not described neither exemplified in any of the scenarios, and it is reasonable to claim that this is why the bus numbers are absent in the TWOZ dialogs 4 . The fact that occurrences of the category BUS NUMBER was so frequent in the H-H dialogs while never used in the opening sequence in the TWOZ dialogs sustains our claim that written task descriptions do influence participants in a WOZ experiment.
5 Rigid structure restricted to computeroriented talk?
As mentioned in the introduction, people behave differently when interacting with a computer. Further investigation might show that people actually order their inquiries in a much more rigid and uniform manner when the interlocutor is a computer, but as long as we do not have any human-computer dialogs unaffected by written tasks descriptions, we cannot pin down the actual cause for the rigid order of information categories. In order to support or dismiss the hypothesis that written task descriptions can yield misleading data, one must perform another experiment without the ready-made scenarios given to the participants in forehand. Unfortunately, the results from the scenario in group E in the TWOZ experiment would not give us any pointer with regard to this matter because the participants first performed two inquiries that 4 If we extend the investigation of the categories beyond the opening sequence, there are three occurrences of bus numbers in TWOZ material. They occur when the participants are unsatisfied with the answer from the dialog system, and utter for instance: "But what about bus number four? I know that this bus also arrives at…" This indicates that the possibility of using bus numbers is known to at least some of the participants. Still they do not use this strategy in the opening sequence.
Brøseth: Written task descriptions in Wizard of Oz experiments were based on structured schemas. Not until their third call could the participants ask freely.
Consequently, the participants conducted two inquiries based on Group A-D before carrying out the scenario described in Group E. As noted by Thomson (1980) , users interacting with a computer tend to follow what she calls a "success strategy". This means that the users repeat the same type of request if they have experienced that this particular way of interacting with the computer functions well. It is plausible that the participants in the TWOZ experiment had already learned how to successfully communicate with the system when they performed their last and unrestricted inquiry. If so, the unrestricted dialogs would pattern with the restricted one due to the influence from the previously executed inquiries. As a matter of fact, the dialogs based on the unrestricted inquiry show exactly the same ordering of information, namely departure, arrival and time.
Conclusion
Our investigation of the Trondheim Wizard of Oz-experiment (TWOZ) agrees with the findings in Richards and Underwood (1985) in that people render their information request in a uniform and strict manner. However, we have questioned whether the ordering is actually a natural way of asking about time tables, or rather follows from written task descriptions given to the participants before the experiment. Both Richards and Underwood and the TWOZ experiment made use of such written task descriptions. An investigation of these task descriptions in the TWOZ experiment showed that the categories were presented in the same order in practically every scenario, and that this order was congruent with the order of the categories found in the opening sequence in the TWOZ dialogs.
A comparison with human-human dialogs that were not influenced by any written task descriptions, did not display the same striking distribution difference with regard to DEPARTURE as the first piece of information (1PI) and ARRIVAL as the second piece of information (2PI). This supports our suspicion that written task descriptions may influence the result in a WOZ experiment.
The eye-catching difference in the use of bus numbers is also an argument for sustaining that written task descriptions do influence the results in a Wizard of Oz experiment. We found that occurrences of the category BUS NUMBER was the third most frequently used category in the human-human dialogs, while non-existing in the TWOZ material. An investigation of the written task description in the TWOZ experiment showed that the category BUS NUMBER were not presented as a possible strategy to obtain information about bus schedules.
Unfortunately, our data contains no examples of human-computer dialogs not influenced by any written task description. Further investigation is necessary to see whether the differences between the findings in the TWOZ and the H-H dialogs nevertheless can be explained by a tendency to perform the inquiry in a more structured way when interacting with a computer. To completely dismiss or confirm this hypothesis another experiment must be performed, but without the ready-made scenarios.
Based on our findings, it is questionable whether the pattern of information structure found in the TWOZ experiment, or other WOZ experiments based on similar written task descriptions, can be used as a reliable source for improvement of performance in a dialog system. A possible improvement of the written task descriptions avoiding some of the problems addressed in this paper would be to present the information in a more haphazard way.
Even though our findings are not devastating to Richards and Underwood's (1985) claim about a statistically significant regularity in the ordering of information, it makes it less plausible that this ordering will be prominent enough to be of considerable aid in enhancing the performance of a future dialog system.
In addition, our study raises some methodological issues in the use of WOZ experiments in dialog system development. If the participants are as influenced by the written task description as it might seem from our findings, the design of these written task Brøseth: Written task descriptions in Wizard of Oz experiments
